Primary amyloidoma of the axis and acute spinal cord compression: a case report much more rare [1, 2, 3, 4, 5, 6, 8, 11, 12, 14, 15, 17, 18, 19, 21, 23, 28] .
Our purpose is to describe the case of a 79-year-old woman who was found to have a compression of the cervical spine by primary amyloidoma, and to discuss the clinical presentation, imaging features and outcomes with the help of the three previously reported cases in the literature [5, 15, 21] .
Case report
A 79-year-old Caucasian woman was referred to our hospital in October 2001 for acute cervical pain and spastic tetraparesia occurring after a fall. Her medical history was unremarkable, except for hypertension, obesity and hypercholesterolemia. She had been successfully treated with glucocorticoid since 1996 for polymyalgia rheumatica and was currently receiving prednisone (5 mg/day). She underwent surgery for carpal tunnel syndrome (CTS) in 2000. She had no history of cancer, tuberculosis or plasma cell neoplasm. She had intermittent complaints of localized pain over the neck that had been relieved with non-steroid anti-inflammatory drugs for a year.
Physical examination showed a painful restriction in cervical spinal movements with weakness and marked spasticity of her four limbs, increased tendon reflexes, Babinski reflex bilateral responses and sphincter hypotonia. There was no other clinical abnormality, and X-rays of the cervical spine were unremarkable. Magnetic resonance imaging was rapidly performed, revealing spine compression by a tumor-like mass sited behind the odontoid process that appeared as a low signal on T1-and T2-weighted images with a peripheral enhancement after gadolinium injection (Fig. 1) . On CT scan, this mass contained no calcification and was associated with contiguous osseous destruction (Fig. 2) .
Laboratory tests were normal for erythrocyte sedimentation rate, C-reactive protein, lactic dehydrogenase, uric acid, calcemia and alkaline phosphatase. Hemoglobin was 10.6 g/dl, WBC count was 9.2×10 9 /l, platelet count was 339×10 9 /l, and liver and renal function tests were normal. Serum protein electrophoresis was normal and Bence Jones protein was absent. There was a raised β 2 -microglobulin level of 2.38 mg/l (normal<1.8 mg/l). At this stage, the differential diagnosis included chondrocalcinosis, rheumatoid pannus, infectious process, amyloid deposit and plasmocytoma.
In an attempt to achieve a histological diagnosis, radiographically guided biopsy of the mass was performed under general anesthesia (Fig. 3) , but the tissue obtained consisted of normal bone marrow without tumor cells or crystal deposit. Because the intravenous infusions of glucocorticoid were ineffective on pain and neurological signs, complete removal of the mass was performed, using the trans-oral approach, in November 2001. Three weeks later, in a second stage, a C1-C2 transarticular screw fixation was carried out to ensure stabilization (Fig. 4) .
Macroscopically, the mass appeared yellowish and gelatinous. Histological examination showed fragmented cartilaginous and (Fig. 5a ). The matrix was stained with Congo red dye and appeared birefringent under polarized light, consistent with amyloid deposition (Fig. 5b) . No microorganisms were identified on HES, PAS or Ziehl-Nielsen staining. Lowenstein-Jensen cultures were negative. Immunostaining was negative for κ and λ immunoglobulin light chains but slightly positive for prealbumin/transthyretin. In order to disclose a primary disease, further investigations including salivary gland, subcutaneous fat tissue and rectal biopsies were performed. None of them displayed amyloid deposits. Rheumatoid factor was negative. Chondrocalcinosis and pathologic destructive lesions were absent on X-rays focused on wrists and hands.
Tetraparesia and sphincter hypotonia were successfully treated by surgery. After a course of rehabilitation, the patient's neurological function improved remarkably and she returned home able to walk without aid. After careful follow-up for 1 year, the patient did not exhibit any infection, tumor or inflammatory disease and her neurological state remained stable.
Discussion
Several diagnoses should be discussed in patients with the presence of a tumor-like periodontoid process. Inflammatory diseases, bone soft tissue metastasis or plasmocytoma [23] and pyogenic or tuberculosis abscesses [24] are the most frequent causes. Primary tumors, e.g. osteoblastoma and osteosarcoma, rarely present in this fashion [16, 26] .
Imaging of such tumor-like mass may be characteristic of inflammatory diseases. Calcified tissue surrounding the odontoid process (crowned dens) indicates pyrophosphate dehydrated deposition (PPDD) disease [29] , whereas inflammatory mass intensively enhanced by gadolinium injection is suggestive of rheumatoid arthritis (pannus) [20] . Spinal location of tophaceous gout is rare and appears dense on a CT scan [10] .
In our patient, pain and neurological abnormalities were not influenced by intravenous glucocorticoid, which may be effective for patients with rheumatoid pannus or PPDD disease. For technical reasons, biopsy under radiographic control failed to specify the diagnosis because the specimen was too superficial. Given the patient's tetraparesis, removal of the tumor was performed using the trans-oral route, leading to the diagnosis of amyloid deposit.
Among the wide range of amyloidosis, the main types of abnormally folded proteins are κ and λ light chains (SAL), serum amyloid A (SAA), β 2 -microglobulin and prealbumin or transthyretin. SAL refers to B cell or plasma cell dyscrasia (primary amyloidosis) and occurs in patients with chronic inflammation (secondary amyloidosis), β 2 -microglobulin occurs in patients with renal failure, and prealbumin is related to senile amyloidosis. In our patient, there was no evidence of myeloma, infectious diseases or renal insufficiency. There was probably neither history of symmetrical swelling and stiffness of hands and wrists nor radiographic cartilage destruction or rheumatoid factors in serum.
The spine may be involved in generalized amyloidosis. Spinal cord compression may then result, as in our case. Likewise, patients receiving long-term hemodialysis are prone to develop pseudo-tumors of the cranio-vertebral junction -particularly those who have been treated for more than 10 years [9, 25] .
There are a number of reports describing primary amyloidoma of the spine [1, 2, 3, 4, 5, 6, 8, 11, 12, 14, 15, 17, 18, 19, 21, 23, 28] but, to our knowledge, only four cases of primary upper cervical spine amyloidoma (including ours) have been reported (Table 1 ). The duration of symptoms may be extremely long (up to 6 years) but clinical deterioration may be rapid and severe. It appears that primary axis amyloidoma occurs in elderly people (73-to 79-year-old) [5, 15, 21] and may occasionally be associated with CTS [15, 21] . The fact that CTS is frequently associated with amyloidosis raises the question of whether or not generalized amyloidosis may be responsible of symptoms restricted to the carpal tunnel and the axis. Imaging and histological aspects are relatively similar among previously reported cases (Table 1) .
Our patient was diagnosed as having polymyalgia rheumatica. Salvarani et al. have reported four cases of primary amyloidosis presenting with symptoms mimicking polymyalgia rheumatica, supporting the relationship between the two diseases. Because amyloidosis was primary and localized in our case, this association is probably coincidental [27] .
As in other cases of spinal amyloidoma, resection of the mass, completed by stabilization when required, resulted in an excellent outcome. This is in accordance with the other reports of primary axis amyloidoma (Table 1) . To conclude, axis isolated amyloidoma may involve the spine and be responsible for acute tetraparesis. It is important to bear this diagnosis in mind in a patient with a tumor-like mass of the upper cervical spine. Surgical excision is required for treatment and often for diagnosis. Outcome seems to be excellent, as other cases have reported. Elderly patients are probably more likely to be affected by primary amyloidoma, and CTS may also be linked to amyloid deposit.
